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When E. H. Armstrong, the young
wizard of radio, demonstrated his lat¬
est invention before the Radio Club
of America he astonished his audience
by producing the super-regenerative
'ate with a single vacuum tube. In

this demonstration he filled the large
lecture room with music from the W.
.1. Z. station at Newark with a loop
; <*rial in a building of steel construc-
'on roofed with copper.
So completely surprised were those

r'esent in the audience that they im-
iediately gave vent to their feelings

in a burst of applause. As soon as this
cd down Major Armstrong «said:
"The super-heterodyne system using
'.en tubes is the Rolls-Royce of radio.
*re are people who can ride in Rolls-

**yce car3, but the majority have to
de in Fords. It is just the same in

rrrlio; there are some who can install
(he super-heterodyne, but this is the
i-ord of radio."

Detail» Given for First Time
Since then radio fans throughout

the. country have been anxious to get
the circuit and constants of this re¬
markable system, and they are repro¬
duced herewith for the first time. The
diagram which appears this week
;'.iows every part needed in this set,
t gether with the values.
The wonderful thing about this cir-

cuit is that under the arrangement a

single vacuum tube performs simul¬
taneously the functions of regenerator,
. dilator, detector and amplifier. The

,-ults obtained from it using a loop
* rial are equivalent to the regulation

-, -generative receiver with two stages
<.' audio frequency amplification, used
in conjunction with the best possible
aerial under the most ideal circum-

* í i n c g s
Although these results are truly

r.tounding, the circuit requires very
careful handling by the experimenter,
who will have to learn the delicate
tljustments by experience, and the

-. robability is that the proper results
will not be obtained for quite a little
while.

Four Methods in System
There are four methods by which

"lajor Armstrong succeeded in obtain¬
ing super-regeneration. In this one

it is accomplished by the simultane-
. us variation of the positive and nega¬
tive resistances of the circuit. This

i achieved by means of the second
feed-back circuit (shown in the dia¬
gram under the numbers 13, 14, 15 and
16), which is adjusted to oscillate at

lower frequency than the incoming
nignal. The proper phase relations be-
ween the negative and positive re-

.¡stances are obtained by adjustment
.f the condensers 13 and 16 and the
oupling between the coils 14 and 15.
It will thus be seen that the two

large duo-lateral coils 14 and 15 must
be in an inductive relationship to each
ther. It will be found that this re¬

lationship is very critical, and the
reatest possible care must be excr-
ised in adjusting this relationship, as

.veil ai obtaining the correct amount
if capacitv in the two condensers 13
..nd 16.
Although these two condensers are
oown as variable in the diagram, they

<'o not necessarily have to be of the
regulation variable air condenser type.
They can be made up of a number
of fixed condensers connected in paral¬
lel with each other and so arranged
;o multi-point switches that any one

of them can be brought into or taken
out of the circuit. In other words,
'. hey can be made variable in steps.

How Loop Aerial Is Made
The loop aerial can be constructed

on a square frame three feet long on
¦ach of the four sides. The wire can
he wound around this frame either in
solenoid or spiral fashion. If the
former there should be ten turns, each
spaced a quarter of an inch apart, and
if in the latter form there should be
twelve turns, each spaced a quarter of
an inch apart. Number 18 cotton-cov-
ored bell wire can be used.
The loop is connected across the

primary of the vario-coupler.which is
«liown in the diagram as coils 3 and 2,
respectively. The tuning to the wave-
'eng-th of the incoming signal is done
by means of the condenser number 4.
Tho secondary of the vario-coupler
hould have about twice the number

of turns it normally has when used
for ordinary purposes.
The grid battery shown in the dia¬

gram as No. 5 consists of two pocket
flashlight cells joined in series, giving
a total of approximately four volts.
The negative terminal of this small
battery must be joined to the grid.
The filter system is the same as that
recently shown in these columns with
the three-tube super-regenerative
circuit.

Resistance and Choke Standard
The 12,000 ohm resistances and the

100 milli-henry iron core choke coil
are standard instruments used for
niter purposes in telephone repeater
circuits, and they can be obtained from
stores handling telephone supplies.
They will undoubtedly be on the mar¬
ket in quantities in the near future.
Condenser No. 8 can be built up of
fixed units in the manner described
for condensers 13 and 16.

In this particular circuit it must be
remembered that there are seven criti-

. cal adjustments to be made. This is
the price that has to be paid in getting
one vacuum tube to perform four sep-
erate and distinct functions success¬
fully. This fact is not stated to dis¬
courage the experimenter, but to im¬
press upon him the importance of very
delicate and careful adjustment. U
will also serve to remind him that in
the event of failure at the first time
success can be obtained only from
complete mastery of the adjustable
parts of the circuit. The subsequent
results will amply repay the trouble.
For experimenters who are some dis¬

tance from the broadcasting station a
single stage of audio frequency ampli¬
fication can be added to this circuit in
t^e manner shown in the diagram
printed in this paper on July 2, when
the three-tube super-regenerative cir¬
cuit was given. The leads to the am¬

plifying transformer primary will be
placed where the telephones are shown
in the present diagram.

»

New Towers at Radio Central
Sixty additional 410-foot towers are

to be erected at Rocky Point. The plan
calling for twelve six-tower antennae
will give it the prestige of the largest
station in the world.

I

The Radio Primer

The above diagram shows the Armstrong super-regenerative system em¬
ploying one vacuum tube only. In this circuit the single tube acts as a re¬
generator, oscillator, detector and, amplifier simultaneously. The constants
cf the circuit are as follows:

1. Loop aerial, twelve turns on a 3-foot frame, wired spirally. 2. Secondary
of the regulation vario-coupler with twice the usual amount of turns. 3. Pri¬
mary of vario-coupltr. 4. Variable condenser, .001 mfd. capacity. 5. The "C"
battery, 4 volts maximum. 6. Vacuum tube. 7. Resistances, 12,000 ohm's each.
8. Variable condenser, .001 mfd. 9. Iron core choke, 100 milhenries inductance.
10. Telephones. 11. Fixed condenser, .005 mfd. capacity. 12. "B" battery, 80
volts. 13. Variable condenser, .0005 mfd. 14. Duo-lateral coil, 15,000 turns.
15. Duo-lateral coil, 1,250 turns. 16. Variable condenser, .005 mfd. capacity.
17. Storage battery: 6 volts for UV 201, or 8 volts for UV 202. 18. Rheostat.

Condensers 18 and 16 do not necessarily have to be the ordinary variable
condensers. They can consist oi ordinary fixed condensers, arranged to a
multiple switch, so that the total maximum values given can be- built up by
means of the switch.

Armstrong Was First to Clearly
UnderstandVacuum Tube Action
In a Brief History of Radio, Professor Morecroft

Declares That De Forest, inventor of the
Three-Element Tube, Didn't Know Its Function

In a brief history of radio develop¬
ment in "Radio Broadcast" Professor
J. H. Morecroft, after giving full credit
to Dr. Lee De Forest for the invention
of the three-element vacuum tube,
states that the inventor did not under¬
stand the functioning of his invention.
He then declares that E. H. Armstrong,
the young radio wizard of Columbia
University, was the first man fully to
understand the action of the tube. In
reviewing Armstrong's work the pro¬
fessor savs:
"During 1911 and 1912 E. H. Arm¬

strong was studying for the degree of
electrical engineer at Columbia Uni¬
versity. He was not an especially bril¬
liant student; in fact, in many of his
courses he did rather poorly. The
writer knows because Armstrong was
one of his students. The character¬
istics of alternating current machinery
in general did not prove very enticing
to the young student, not because he
was lazy or indifferent but because he
had a hobby.and a vision. He was
experimenting at his home with wire¬
less apparatus and trying to find out
how the three-electrode audion of Di
Forest worked. If De Forest confessed
in public that the action was too mys¬
terious for him to explain, then Arm¬
strong would explain it for him!
Which he promised to do, and did veryshortly.

Talked of Nothing Else
"After graduating, Armstrong con¬

tinued at Columbia as assistant to the
writer in the radio laboratory. Later
he worked with Professor M. I. Pupin,
continuing his study of the three-elec¬
trode tube. As the writer looks back
to those days it seems undoubtedly
true that Armstrong understood the
action of the audion better than any
one else in the world. Day and night,he thought and talked of nothing else
hut the audion; his devotion to this
study and perserverance therein final-

ly brought rich reward.he was
granted a patent, the validity of which
was recently confirmed, which gives to
him credit for being the first really to
understand the action of the threo-
clectrode tube."
After detailing the work that led up

to the discovery of regeneration Pro¬
fessor Morecroft continues:
"Amstrong's idea evidently enables

the vacuum tube which is being used
as detector to act also as generator of
the high-frequency currents which
serve to produce the beats when the
continuous wave signals arrive. Not
only does the simple coupling idea of
Armstrong thus permit the audion to
act as a receiver of continuous wave
signals, but it also makes it an ex¬

tremely sensitive receiver at the same
time if the adjustments are carefully
carried out.

Fooled the Engineers
"The writer well remembers one

night, before Armstrong had published
his explanation of the action of the
oscillating tube, spent at Marconi's
then new station at Belmar, N. J.
Mr. Weagant, the chief engineer of
the American Marconi Company, and
Mr. Sam off, at present manager of the
Radio Corporation, also were witnesses
of those early tests when Armstrong
showed us how his circuits could 'pick
tip' the continuous wave stations on
the Pacific Coast.stations with only a
lew kilowatts of power.
"To hear the note of the station

changed at will by the turn of a handle
on one of the boxes was a severe puz¬
zle for the Marconi engineer, especial¬
ly as Armstrong, like a proper in¬
ventor, had everything completely hid¬
den in boxes, with the lids securelyscrewed down. And nary a chance did
the chief engineer have to peep inside!
He would surely have been surprised
had he seen how simple the whole
thing was."

"Aviation" Urges Radio
On Aircraft in Editorial

Shocked to Hear Navy FlyingBoats Still Rely on Pigeon
Messages

To the average person perhaps the
most striking thing about radio is itssimplicity. In the recent balloon race
one of the contestants, who had neverhad previous radio experience, took up
a set which had been hurriedly mount-ed but a few minutes before the start,(with an instrument weight less than

¡fifteen pounds, and received clear re-
ports and music at all stages of theflight.

It comes therefore as somewhat of a
shock to learn that on its seaplanesthe navy still prefers to use pigeonsfor their greater reliability in an
emergency. Evdently airplane radio
has not yet reached a point of "sellingitself" completely.
To do this evidently requires' several

things, including:
1. The better protection of the ap¬

paratus, and provision for using it on
trie water.

2. The elimination of the telegraphcode in favor of direct vocal messages.
3. Improvement in means of directing

a beam of radio waves.
The latter will be of immense helpin many different ways, not the least

of which will be the facility with which
aircraft direction and position finders
can be operated. Given this, it is but
a small step to the time when everypilot shall have before him an exact
plot of the position of his craft without
any elaborate tuning and adjustment.!A good landing can then be made on;
any prepared field without the slight-
est necessity for seeing it..Aviation.

How Capacity Can Be Changed
One method of changing capacity in

a circuit is to change the number of
condensers in a circuit. A second
method is to change the capacity of a
single condenser. This is done by hav¬
ing two sets of plates that make a
condenser movable in connection to
each other. When every part of the
plates in one set is opposite plates in
other, capacity is greatest.

! Believes Radio Will Give Rain
Sir Oliver Lodge, Great Britain's

veteran scientist, is devoting consid-
érable time to radio research work,
He believes, he says, that broadcasting
will become one of the most important
elements in human life. One of his
dreams is that the atmosphere may be
so electrified that rain may be pro-
duced at will.

Nantucket Wants Radio Beacon
A request for a radio fog-signal sta¬

tion on the Nantucket lightship, similar
to the stations already established on
the Fire Island and Ambrose Channel
lightships, has been made by H, H.
Raymond, president -of the American
Steamship Owners' Association,' to the
Bureau of Lighthouses, Washington,
D. C.

I

Navy Opens New Compass
Stations on the Lakes

New Stations Are Expected to
Eliminate Dangers at Lakes

Graveyard
Three new radio compass stations

have just been completed by the Navy jDepartment at Grand Marais, White-
fish Point and Point Detour, Mich.,where they .will serve the ships that
pass back and forth through Sault Ste.
Marie froííi Lake Superior to Lake
Huron, a dangerous passage and one
.narked by the remains of many wrecks,caused chiefly by fog.
With the three compass stations in

operation it should- now be a simplematter for all mariners to secure fre¬
quent and exact compass bearings and
avoid adding to the "graveyard" ofthe lakes.
A navy subchaser on a recent cruiseinto Lake Superior made a test runfor the calibration of the stations atGrand Marais and Whitefish Point,which work together off the north¬

western entrance of the strait, and has
reported the job completed and thestations ready for work as soon asthe personnel is assembled.
The completion of the three stationsfurnishes a chain of fifteen naval shorestations from Duluth to Buffalo. Aship can now keep in constant touchwith its home port. Both owners and

operators, it is said, are rapidly com¬ing to install radio on their ships,several companies having their entirefleets and home stations so equipped.The use of the naval radio stationsat Alpena, Buffalo, Chicago, Cleve¬land, Detroit, Duluth, Eagle Harbor,Great Lakes, Mackinac Island, Manis-
tique, Milwaukee and Whitefish Pointfor relay purposes saves delays andexpensive communication when contactwith the owner or operating office is
necessary.
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Cross-Country
Amateur Test
Successful

American Relay League Puts
Special Messages Across
Thirty States for Police
Convention With Success

Third Test This Ycarj
-

Others Were Trans-Atlantici
Telegraph With Low Pow¬
er and Cross-Country Test

The second great transcontinental
radio telegraph test conducted Py the
American Radio Relay League was

completely successful, and again de¬
monstrated the importance of the
magnificent organization built up by
the amateurs of this country in cases

of national emergency. The test was
conducted on June 3, 4 and 5 without
any pre-arranged details.
During the three days no fewer than

134 messages were dispatched across
the country, despite the very bad at-
mosphereic conditions which prevailed
during the "period. These messages
were delivered in thirty states and
two provinces of Canada, according to
latent, detailed reports.
Within the last six months the

amateurs have succeeded in three
major undertakings of this kind, and
have not failed once. All were carried
out under the auspices of the league.

Three Successful Testa
The first was the famous trans-At¬

lantic test during which Paul Godley
succeeded in receiving messages from
27 amateurs in this country at the
temporary station which he had erect¬
ed in Scotland. None of the 27 sta¬
tions was using more than one kilowatt
of power in the transmitting appara¬
tus. This test alone has given rise
to a new speculation on the part of
scientists regarding the manner in
which radio communication is main¬
tained.
The second successful test occurred

when congratulatory messages were
transmitted to President Harding from
the Governor of every state in the
union on the occasion of the first an-
niversary on his administration. In
this test each of the messages was
received in Washington within the
time limit set by the officials of the
league.
The third test, which was held in

June, was undertaken in conjunctionwith the annual convention of the In¬
ternational Chiefs of Police organiza¬tion. The results have just been tabu¬
lated and show complete success. In
this test no details were prepared in
advance, and it was in reality a test
of the network of communication built
up by the league and gives an idea of
its value in cases of emergency.

Has Been Used Locally
The system has already had several

local emergency tests, particularly in jdistricts that have been flooded and
where the normal means of communi-
cation has been destroyed. The systemconsists entirely of amateur radio op¬erators, who maintain transmittingstations in their homes in various
parts of the country and all of the
transmission is done on waves of 200
meters and under.

In his summary of this test F. H.
Schnell, traffic manager of the league,
reports:
"On June 3, 4 and 5 members of the

American Radio Relay League deliv¬
ered a message to police chiefs and
sheriffs in nearly 200 cities and towns
of the United States and Canada.
"The message was in the form of an

invitation from August Vollmer, chair¬
man of the International Association
of Chiefs of Police, with headquarters
at Berkeley, Calif. The message read
as follows:
"'To all police chiefs and sheriffs:

Please attend convention of Interna¬
tional Chiefs of Police at San Fran-
cisco, June 19, 1922.'

National Value Shown
"The idea of the relay was to show

the national value of the telegraphingamateur in times of emergency, which
is borne out by the fact that no sta¬
tion knew exactly at what time this
message was started. It originated at
San Francisco and spread over the en¬
tire United States and Canada like a
huge cyclone. In some cases the mes¬
sage was picked up direct at a distance
of 1,500 miles. In some parts of the
country lightning storms interfered
with the reception and transmission,
but the 'sticktoitiveness' of the ama¬
teur was displayed even under the most
trying circumstances.

"Neil B. Judkins, radio 1PM, of
Warren, Mass., was the 'radio Paul
Revere.' After receiving the messageJudkins delivered it by auto to twelve
police, chiefs and sheriffs' in central
Massachusetts.
"Chief Vollmer has thanked the!' members of1 the American Radio Relay]League for their efficient means of

communication, and on numerous oc- |casions he has called xipon amateurs to
assist in conducting experiments con-
nected with the apprehension of auto
thieves in California."
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First Aid for the Radio Fan
Using Dry Cells for Tube Filament ;
Parts in the New Armstrong Circuit;
Character of Current in Telephone

Using Dry Cell "A" Batteries
Question.1. Could ei fi-volt elry battery

b« uaad aa an "A" battery? 2. What Kind
oi wire «mould be used lo hook up u set?
.A, Q.
Answer.î. A six-volt dry battery

cannot be used successfully to light, the
vacuum tubes, as the tube requires far
more current than the dry cell can.
give. Under tho circumstances, there¬
fore, a dry cell battery will be a
greater expense to you in the long run
than will the storage battery. 2. Use
No. 18 copper wire for making the con¬
nections to your set.

Other Armstrong Circuits
Question.Will you be kind enough to

Inform me about when you Intend to fur¬
nish the complete data of the other two
hook-ups of Armstrong's super-regenara-
tlve receiver? I nhoulel like (o construct a
set, using two lubes and a loop, ho that I
run hear the music. Although I am an
ardent radio fan, I have not yet con¬
structed a Bet, because I have felt that
the really practical ami ideal reeelver for
broadcasting had not been ovni veil. How¬
ever, I feel that It has arrived in the
Armstrong circuit, and I should like to
construct a set a little simpler than the
one given by you. Will you have some in¬
formation about the other two hook-ups
which were published about two or three
weeks ago?.A. B. C.
Answer.It is'somewhat difficult at

this time to say just exactly when I
shall be able to print the details of
diagram for the other methods of usingthe Armstrong super-regenerative re¬
ceiver. You may rely upon my prom¬
ise, however, that it will be done at
the earliest possible moment. Al¬
though you may find some of the other
circuits simpler than the one printed
Sunday, July 2, the operation will be
much more cntical and not as well
suited to radio-telephone reception.
The diagram printed Sunday looks for¬
midable, but, as a matter of fact, it is
really very simple once the set is as¬

sembled, because the majority of the
parts are standardized and of fixed
values, and do not have to be touched
once they are in the set.

Uni-Directional Current!
Question.In reference to diagram in

Kadio Corporation catalogue of November
1, 1921, page 38, showing standard wiring
diagram for a detector and two stages of
audio-frequency amplification : This dia¬
gram and other» show the "telephones"
and "B" battery In the plate circuit of the
last amplifying tube, and my question is,
what is the kind of current that goes
through the telephones? Is it direct cur¬
rent or Intermittent (low and varying In¬
tensity or potential, or is it an alternating
currant of varying potential? Most local
radio fans of good standing claim it can
be no other than direct current. A few
claim A. C, and I have before me a dia¬
gram and explanation by an experi show¬
ing small detector wiring diagram, using a
"bridging condenser" around the B bat¬
tery, explaining that "a condenser in such
a position, in the radio circuit, serves a a a

path of low Impedence across the battery
for the high frequency alternations in the
plate circuit." In tho experimental work
that I have done, for' building data on
loud «peakors, the results al! point to A. (..
In other words, an experimental design
theorized on basis" of A. C. gives results,
and those built for D. C. do not. In the
event that there» are "hook-ups ' that cro¬
ate a D. C. current through the phones
and others they will create A. C., Wl 1 jolioblige by mentioning an obtainable circuit
of each?.W. B. R.

Answer..The current which flows
through a telephone receiver is a di¬
rect, pulsating cur?cnt, corresponding
to the group pulsations of audio-fre¬
quency. It isn't, in actuality, strictly
direct current, but a uni-directional
current of a pulsating character. Of
course, it must be taken into considera¬
tion that the vacuum tube, as a recti¬
fier, does not rectify absolutely 100
per cent; and consequently there is an

alternating current flow in the plate
circuit back to the grid circuit, and
the bridging condenser assists the flow
of this current, which srids in amplify¬
ing. I do not know of any hook-ups,
other than the regulation vacuum .tubo
diagrams.

Notes on Short Wave Set
Question.I am located fifty miles from

New York and Newark and my purpose is
to receive radio-phone from forty-live to
fifty-five miles and radio-telegraph signals
from 475 to 500 miles. With the object of
poor adding a two-step amplifier hook-up,
pl«aa« advise me: 3. Should I use a variom¬
eter or a. varlocouplev? 2. If the ,,x'*(jcondenser were eliminated would that add
to or detract from the efficiency? .1. Please
tell me exactlv what battery voltage and
amperage should be used. 4. In the circuit
of'which battery is the rheostat placed?
AVould a. potentiometer materially Improve
the clearness of signals? 5. Will the afore¬
said batteries permit the use of ampli¬
fier.«, without additional batteries? Are
rheostats necessary for the amplifying cir¬
cuit?--«. C.
Answer.1. Use a vanocouplcr.wave

length range 160 to 600 meters. 2. You
will need a fixed condenser across the
telephone leads. 3. Using the vacuum
tube, you will need a 6-volt storage
battery, and if it is your purpose to
add one or more stages of amplifica¬
tion I would suggest an 80-nmperc
hour batterv. You will also need a
"B"battery of 22^ volts for the plate
circuit of the vacuum tube. This is a
dry cell battery made in standard form,
and will last approximately 1,000 hours.
4. The rheostat is placed in the storage
battery circuit in series with one cf
the filament terminals of the vacuum
tube. A potentiometer placed across
the storage battery will materially aid
in stabilizing the circuit, givingclearer signals. 5. You can use the
above batteries for the additional ani-
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plifying stages, but it will be neces¬

sary to add separate rheostats for the
amplifying tubes.

Question.-I desire to build up n receiv¬
ing «*-l for reception of long wavelength,'
a«* up lo 2,K('0 meter«, lifting a standard
variometer, variable condenser of .0011
M. K. capacity, und a bank wound <'<.u
which I um making, in regard to the
coll described by you on June 25, wh*-n is
the tapping point reached? 1 wish 10
have ten tape on the coll. Should the
taps be taken off at the top wire of the
bank *>r noxl 10 the tubo? This Informa¬
tion would help m* much m regard to the
tapping off.-- 1'. I., .r.

Answer -The tans should be taken
off whenever they happen to come to
the completed winding, whether it is
at. the top or next to the tube. Be sure

that the turn from which you take the
tap is wired on ,to the tube tightly.
The taps should be taken olT at the
20th, 28th, 40th, (30th, 80th, 158th, 260th
and 404th turn. If you use a .0011
mfd. condenser the approximate wave-

length of these tappings will then be
as follows: No. 1, 150 to 250; No. 2,
200 to 330; No. 3, 370 to 460; No. 4,
380 to 050; No. 5, 540 to 920; No. 6,
730 to 1,300; No. 7, 1,000 to 1,800; No.
8, 1,500 to 2,700 meters.

Tuben in .Super-Regenerator
Question.l. c<in the 4-volt Meyer's tube

be successfully use,! In the Armstrong SU-
per-regeneratlve circuit? 2. If the above,
tube can be used, what changes would
have to be made In the various values of
the circuit to compensate for the differ.-
ence of characteristics between the Meyer's
tube and those, used by Armstrong? '¦',.
One of my variable condensers Is an 111
plate ABC. I am figuring on shunting
fixed condenser around It to bring the
total capacjty up to the necessary .001.
Thl« will, of. course, produce a variable
condenfer whose range of variation Ib
small. In which part of the circuit would
this condenser bo most serviceable? 4.
What size wire and how much of it are
required to make an open core 10 M.H.
choke? 5. What are'the spécifications for
making a 100"M.H. Iron core choke? 6.
Would you advise providing the panel
with switches to vary the individual "C"
battery voltages? Same applies to the
"B" batteries..C. G. K.
Answer.1. I cannot state specifical¬

ly whether this particular tube can be
used successfully or not, but, as I un¬
derstand that it is not critical in re¬

gard to voltage, I should say that the
probability is that it is all right. 2. If!
the tube will work on this circuit there J
will be no necessity to make changes
in any of the values. 8. You can use
the condenser that you have men¬
tioned, provided that you place the
fixed condenser parallel with it. I
would suggest, that you use it in the
point marked C5 in the diagram. Any;
inductance coil with an open core that
has a total value of 10 milli-henries
will do for L4. The duo-lateral 400
coil, for instance, will answer the
purpose. 4?Use a 400-turn duo-lateral;
coil. 5. I would suggest that you pur-
chase an iron-core choke coil of 100
milli-henries inductance. These coils
are used in telephone work for filter
purposes, and can be obtained from
any store dealing in telephone sup¬
plies. 6. Neither the "C" nor "B" bat¬
teries need any variation in "this cir¬
cuit. They are of fixedayaluc, which
was given in the dctailecfstory printed
in this paper.

More on Super-Regenerator
Question.Will you please advise me

how to make a suitable iron core choke
coil for Armstrong circuit?. I have six
2-3 plate variable condensers. Is there
any way of using them?. Concerning the
vario-couplcr that rotor of*same must have
twice as much wire as primary. Primary
Is 4 % inch tubes wound with 23 D. C. C.,
SO turns tapped every eight turns for ad¬
justments. The rotor or feedback I in¬
tend to wind with No. 24 B. & S.I D. S. C.
wire, 1G0 turns flat if possible, or in bank
form. Please give me your opinion of
same. The diagram shows two wires from
loop to set. Do both connect to Induct-
anco coil or does one act as a ground
wire? 1 am not very familiar with loops.
In fact, this will be the first I have ever
used. Does positive of last "A" battery
in diagram connect, right? It appears to!
me to lead into negative of first two tubes.
Can I buy choke and filter coils complete
of right capacities?-.J. F. P.
Answer.Coil L4 can be the honey-

comb coil of requisite number of turns
to give you a total inductance of ten
milli-henries. Coil L6 is the regula-
tion iron core choke coil used in tele¬
phone work for the purpose of a filter
in regular repeater circuits. I think
that you will be able to get one from
any house dealing in regular telephone
supplies, but be sure that it has the
correct amount of inductance. You
can try three of the 23-plate condens¬
ers in the places where the variable
condensers are shown, but I do not
think that they will have sufficient ca-

pacity, and you may have to shunt
fixed condensers around them. How¬
ever, you can try them out first in con¬

nection with the vario-coupler. What
was meant by the* story was that the
rotor should have approximately twice
as many turns as it now has. I imag¬
ine that your rotor has about fifty
turns. In that case I would suggest
that you make it one hundred. Bank
winding will do. Tbere is only one "A"
battery shown in the diagram. What
you probably have mistaken for an "A"
battery on the last tube is the ..('." bat¬
tery. This is a 22%-volt battery, the
négative of which is connected to the
grid of the third tube. With regard to
Ihr* loop: The tw*o wires from the loop
aerial arc joined to th<* ends of the
primary winding of your vario-coupl'-r.
The variable condenser, which la joined
across the primary of the vario-coup¬
ler, acts as a tuning clement, for th«
loop aeri;*,l.

Making Choke Coil«
Question.I am about to construct the

new super-regenerative eet and'l urn re-

ferfing to you for some Information f
would like to know how to make the
following resistance«: Open core choke
coll, 10 milli-henries non-lnduetlve resist¬
ance with iron '-ore. \2.<<'.'' turn«; iron
core choke coil of 100 mlll|-henries..C t*.

Answer Coil L4 can be a honey¬
comb of the requisite number of turns
to give a total inductance of 10 milli¬
henries, and coil L6 is the regulation
iron core choke coil used in telephone
work for the purposes of a filter in
regular repeater circuits.

Distance With the Armstrong Circuit
Question.1, I am located about seventy-;

five mili'« distant from New Yor:f *"l * v.
Will you please tell me if 1 «..hull be
able to h"iir as well with the new Arm¬
strong hook-up as I have been ab¡. to
with the single vacuum tube set that I
have now? I ha v.. reached WJZ, WGT,
KYW and numerous other stations. 2.
What kind of tubes give best results on
this set.' ¦.¦*.. How shall T make duo-iaters.1
colls, one of 1.200 turns and the other of
1,000 turns? 4. How shall 1 make an
open choke coil with a total inductance of
10 milli-henries? E. How shall I make an
iron choke coll of 100 milll-iienries Induc¬
tance? 6. How Bhail I make two non-
inductive resistances of 12,000 ohms each?
7. If any of these things have to be pur¬
chased please tell me the purchase price.

Answer.1. Of course, I cannot tell
you just exactly what results you will
be able to get with the super-regenera¬
tive receiver, but I can say positively
that it will give you greater volume
from the nearby stations than you ever
experienced before. It must be under¬
stood, of course, that this set is oper¬
ated on a loop aerial, and your previ¬
ous good results were obtained from
the aerial that you were using. 2.
Five-watt tube3 give the best results
with the super-regenerative receiver.
These are power tubes, requiring IVz
volte in the filament. 3. You cannot
make duo-lateral coils except with spe-
cial winding arrangements, and it will
be far cheaper for you to purchase the
coils than to make them. You can
obtain ~a 1,250-turn coil for $3.30 and
the 1,500-turn coil for $3.70. 4. Any
coil wound on an insulating tube that
has a total inductance value of ten
milli-henrie3 will answer the purpose.
5. This type of choke coil is used in
regular telephone installations in re-

peater circuits and can be obtained
from houses dealing with such supplies
much easier than it can be constructed.
6. The same is true with these resist¬
ances I would suggest Lavite as the
resisting material. 7. I cannot tell you
just exactly what the cost of these
various parts will be, other than those
I have enumerated, but I would suggest
that you get in touch with reputable
stores in your city.
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FEDERAL JUNIOR
RADIO RECEIVING SET

Price, complete, $25.00.

FEDERAL TELEPHONE
& TELEGRAPH CO.

BUFFALO, N. Y.

The tí
New

COMBINATION FLAT
AND BANK - WOUND

fi«?** Patent Pending

Six efficient Hook-ups sent
upon receipt of 10c stamps or

FREE with each "ALL-
WAVE" Coupler.

entirely eliminates
the use of

Variometers
Variocouplers

& Loading Coils
Permits the building of the most
compact and efficient Receiver at
a considerably lower cost.

PRICE $15^° LIST

Guaranteed Wave Length
150 to 3000 Meters

We guarantee the "ALL WAVE" Coupler (with money-hackguarantee) to give maximum results for long or short wavelong-distance selective reception.
If your dealer cannot supply you. send U* his name andyour order; wc will supply you. direct or through him.

Capitol Phonolier Corporation54-60 Lafayette St. / 1'ho.ne \
V Franklin 3105 j New York

Is your Home ProperlyProtected?
!s yourinsurance Valid
if Lightning Strikes?
HORNE Lightning Arresters

are approved by iirs
underwriters

Indoor Lightning Arrester. .$1.00Outdoor Lightning^Arrester.... 1.50Combined Switch and Arrester. 2.50At jour denier or direct by ParcelFont I'repniel from
Horñe Manufacturing Co.
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I Norman W. Henley S

Pub. Co.
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Daily Radio Program
Sunday, in]y u

WAX, Newark n»,n ,»«*_,.3 p. m..Radio ebanal .IT^Prank Eíason KortTig* by &missions, »ennan on »;,-£.
«;3030 p. m.-"Th») Buririla. -aSin*," by rtaiph ifflSft »»«in n,t

AdrentUT« ste»,. -favy yarns frr.rn'"g,. ' W« »ft
¦en FÍ. Miller. w ''Cat*»»,-

4.', p, m. "New Idea« in tr¬ine?." by Gardner Teal], J%-lt.." ' 0I Tha [{J
R:00 p. m..Musical proirat»,0:30 p. m..Concert by i»r.Bird, soprano Mia« E>, r> V*1»* P

accompany tr r at the «<«»,». "li1««« »ai
-, V \.,P«W

fron -..«¡'Í, «ne Da*/"I«esehetlti5l<i Mazurka"-' -,"' »taWearyln' for Fou, "A B'_, .'»« ft»
n* <£ ?*srAmerir,-.. u*'. T>.«

31 p. m».Arlington offtetaj. tlme
WA.AT. .feriey City <îe» ,»*t)W6:57 p. m..'Tuning teat rr».0r<j.

7 p m..Recital by Jam»» jr Arta ..

drama ,' F
IVMiatr» l, Ul.

will ¡i- ..._.
uní* ;;:*;"..a«
"I Hear -, .;.,.

"Springtime in ..' ,_. ,
>'¦'.'

Take tAttain. Kathl " l:,ry/m. r^àt,J!
Jenkins.- , ¿jDove, O Fond Do' " 'Suwan». ai."""."Rolling Rio an*e R,,!-

R p. m..Announcement««,
WBZ, SprlngfleM, Mas«. (M raetm)
Rev. Frank Fl-ig«;«, pa«r,.,r ,)f îh. , ¦*

B ''icaj '"burch.
WOI. Hedford Urilside (jan .,,.,,.,

8 p. m..Radio chufet s»rv;£- t»ror ,ni."My God, My Kathe-r. Whiius.'^\\ K. Iverson «r.; «.ojrano «Me, «itemLover of My Soul." by Mirtha A. ha.
son: discourse hy H. L. Philbr'.rk 'Trwlof the Nearnes« if fioi'», g
duet. "Merry." W. E. Iverson an.1 steMtiA. Iverson, "The ?-.ory of R«th," net.insr h y Mrs V lUam «4, Blatt; »;M v»Ships" and "If : Had 'he Time."

KDKA, Plttshurn-b (390 meten,
10 a. m. to 4 :.- p. rn..Hourly music ««.gram.
10:00 a. m..Services of Calvary Epiic.pal Church. Shady Avenue, PlttiS«»»».P§. Rev. E. J. Van Ett«n. rector. Har¬
vey B. Gaul, organist and dirncto»

1:45 p. m..Children's Bible «tory "tyWants the Children?"
2 p. m..Ra T'iucted It/faF. Benton Bh emaker.
7 p. m. Sen the Emory ¡tot»dist Bplseopal Chureh. P.er. VC. 1¿tord T. D lister.

KYW, Chicago e.îflo meten!*
10 a. m. to r- p. m..Hourly propaa«]
news, music and reports.

3:30 p. m..Radio chapel, conducted w
Rev. Hu?-h M. MacWhorter. N't»i al
baseball returns.

.Central dayüsrht

«.*.
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